ABSTRACT. One aspect of recent rural change is in-migration, which is challenging the traditional dominance of production values in some areas. We explored the natural resource management implications of property turnover in two Australian regions. Our mixed-methods approach combined analysis of property sales records and spatially referenced landholder survey data with data from key informant interviews. Close to 50% of rural properties are expected to change hands between 2006 and 2016, double the change in the previous decade. This change is linked to the transformation of these rural areas, including the influx of non-farming rural landholders seeking amenity values. Our research suggests that property turnover of this scale has important implications for natural resource management. Newer and longer term owners were very different in terms of their values, attitudes, knowledge, land use, and management practices. A substantial proportion of these new property owners are absentees, which further complicates natural resource management, and our view is that a "business as usual" approach to the engagement of the new cohort of rural land managers is unlikely to be effective.
INTRODUCTION
The high and rising mean age of farmers in Australia (over 55 years in many areas) suggests that property transfers are likely to increase as farmers approach normal retirement age (Peterson and Coppock 2001 cited in Barr 2003, Mendham and . There is also evidence that the expectation of intergenerational transfer of properties is diminishing (Barr 2000 (Barr , 2004 . These trends suggest there is considerable potential for high levels of rural property turnover and that many properties will be purchased by non-family members (Mendham and Curtis 2010) .
In areas where farming is profitable and land costs reflect the underlying value of agricultural production, farmers are often purchasing properties from retiring neighbors (Gow and Stayner 1992, Lockie et al. 2006) . The net effect is a decline in rural populations and industries, where a small number of producers are now responsible for the bulk of production (Barr 2003) . In other rural landscapes where farming is less profitable, there are attractive natural and cultural assets, and there is proximity to metropolitan areas, there is in-migration and subdivision of rural land (Hugo 1994 , Argent 2002 , Smailes 2002 , Burnley and Murphy 2004 , Argent et al. 2007 ). Similar trends have been identified across North America and Europe, and are linked to wider global forces that are restructuring rural landscapes (McGranahan 1999 , Rudzitis 1999 , Wilson 2001 , Walford 2003 , Frentz et al. 2004 , Gosnell and Abrams 2009 . While this research drew upon frameworks that examined rural restructuring, our focus is on exploring the extent and impact of rural property turnover on natural resource management (NRM).
Several studies have been conducted with the goal of identifying generalizable differences between new migrants and longer term owners in terms of their values, attitudes, knowledge, and land management practices (Nelson 1997 , Jones et al. 2003 , Burnley and Murphy 2004 , Jackson-Smith et al. 2005 , Gosnell et al. 2007 , Yung and Belsky 2007 . It appears that an important difference between new and longer term owners is a production or consumption orientation (Bohnet et al. 2003, Loeffer and Ernst 2007) . Some of these studies have grouped landholders into different categories, and these approaches provide some useful insights (Kluender and Walkingstick 2000 , Kendra and Hull 2005 , Maller et al. 2007 ). For example, Gentner and Tanaka (2002) established that hobbyists, or those not dependent on the ranch for income, comprised more than 50% of all ranch owners in the western United States. A number of studies have established that new owners often express more interest in conservation and hold value orientations conducive to improved environmental management (Bohnet et al. 2003 , Jones et al. 2003 , JacksonSmith et al. 2005 , Travis 2007 ). However, they may not necessarily have the skills or knowledge required to manage their land in ways that are consistent with those values (Klepeis et al. 2009 ).
There has been little Australian or international research that has examined rural property turnover. The exceptions include Gosnell et al.'s (2006) study around the Greater Yellowstone National Park in the USA. This study indicated that 23% of all land studied (> 162 ha [400 acres]) had changed hands in the past decade, with some counties experiencing turnover of 50%. The level of property turnover was assessed as signifying http://www.ecologyandsociety.org/vol17/iss4/art5/ an important transition not seen before-from traditional ranchers to a diverse set of amenity buyers. Huntsinger et al. (1997) reported high levels of property turnover (35%) and subdivision in a Californian hardwood rangeland between 1985 and 1992. Until recently, Australian studies have focused on the broad composition, size, source, and destination of migration flows by using census data rather than localityoriented research on the changing use of rural space at the destinations of migrants (Holmes 2006 , Argent et al. 2007 . McCarthy (2008) called for research that examined the ecological effects of rural change as newcomers change patterns of land use and actively or passively transform the landscape. Responding to these challenges, Mendham and Curtis (2010) predicted substantial and increased rates of rural property turnover of up to 50% in one Australian NRM region in the next decade (of properties greater than 10 ha [25 acres]), and began to examine the implications of that change for land use and management. We build upon that research by identifying trends in rural property turnover in two Australian regions and by exploring the implications of those trends for land use and management.
METHODS
We gathered primary and secondary data at the NRM region and district scales. Two NRM regions and two districts (one within each region) were selected (Fig. 1) . The Corangamite NRM region (13,340 km²) is located to the west of the city of Melbourne in Victoria, Australia. The region has a diverse economy, with employment predominantly in the manufacturing and service sectors. Although agriculture and forestry employ only 5% of the workforce, land use is dominated by agriculture. Proximity to Melbourne and highly attractive coastal and forested areas are drawcards for new residents. However, in the farming districts further north and west of Melbourne, populations are declining. In contrast, the Wimmera NRM region (23,500 km²) is primarily a broadacre farming region largely cleared of native vegetation to establish agriculture. The region encompasses amenity landscapes, including areas around the Grampians National Park and along the Wimmera River, as well as around large freshwater lake systems.
We drew upon data from regional surveys of 1000 rural landholders in the Corangamite (Curtis et al. 2006) and Wimmera regions (Curtis et al. 2008a) , and built upon our previously published research (Mendham and Curtis 2010) . We achieved a response rate of 57% for the Corangamite survey and 56% for the Wimmera survey. Curtis et al. (2005) provide a detailed explanation of the mail out and collaborative research process undertaken. Local governments provided access to their ratepayer lists, and these were used to compile a database of all rural properties greater than 10 ha. We were interested primarily in larger rural properties that have greater conservation potential as intact units. The mail out process followed a modified Dillman (1978) total design method.
Surveys were posted with a cover letter, and reminder cards were sent in successive weeks. A second mail out to those who had not responded was conducted, followed by final reminder cards. Fig. 1 . The Wimmera and Corangamite natural resource management (NRM) regions, Victoria, Australia.
As part of the analysis of the regional data sets, the research team explored the differences between new (respondents with less than 10 years of property ownership) and longer term landholders at the regional level. A 10-year threshold was employed because there was not an obvious migration wave; the 10-year threshold would enable comparisons with many international studies; property sales data for a 10-year period prior to the surveys were available; and this division provided a larger sample of survey respondents than would a lower threshold.
The survey was intended to gather information on landholders' management practices, long-term plans, values, assessment of issues, and knowledge of NRM topics. Six-point Likert scale response options were employed (1-not applicable, 2-not important, 3-minimal importance, 4-some importance, 5 -important, 6-very important). "Not applicable" responses were removed from the calculation of means and medians and tests for significance. The statistical tests used were the nonparametric Kruskal-Wallis Rank Sum test for continuous and Likert scale data and Pearson's Chi-square test for count and categorical data.
One district in each NRM region was selected for qualitative semi-structured interviews with key informants, including landholders, real estate agents, and NRM professionals. The district selected in the Wimmera NRM region had a strong agricultural focus, while the district in the Corangamite region was more complex: it was experiencing amenity migration while also encompassing some agricultural areas. The 42 semi-structured interviews focused on identifying changes occurring over time on individual holdings, and exploring the influence of longer term drivers on property management and turnover. In the first instance, informants were identified using the research teams' professional networks. Subsequent selections were made using the snowball method, and considerable effort was made to ensure a cross-section of landholders, including new, longer term, and absentee owners, was obtained. Interviews lasted from one to four hours and were tape recorded and transcribed verbatim. The interviews were analyzed thematically using NVivo version 7.
RESULTS

Increased rates of property turnover
Analysis of property sales data for Victoria indicated that approximately one-quarter of properties greater than 10 ha in the two regions had been sold at least once between 1995 and 2005. Using survey data on respondents' age and future intentions, and Australian life expectancy tables, the research team predicted close to double those rates of turnover for both regions in the subsequent decade ( Table 1 ). Given that more than 80% of survey respondents in both regions had owned their properties for more than 10 years, and the median length of residence was 34 years in Corangamite and 45 years in Wimmera (Table 1) , it seems that the predicted property turnover represents a dramatic change in the pre-existing ownership pattern, an assessment confirmed by analysis of Victorian State Government property sales data, which indicated that over the past 10 years, 42% of new owners in Wimmera and 61% in Corangamite lived outside the local government area where the purchased property was located.
New and longer term owners are different
We used our survey findings to explore the extent to which this property turnover might result in changes in the characteristics of landholders and their land use and management. Most of the land ownership change over the past 10 years involved the replacement of longer term owners, many of them farmers, with a new cohort of non-local landholders who were largely independent from agriculture. Newer and longer term owners were different with regards to values, knowledge, sources of information, concerns about issues, and to some extent, land use and management practices.
Social and farming variables
New owners were significantly different from longer term owners on a range of social and farming variables. Newer owners were less likely to be farmers, to be members of Landcare or commodity groups, to report an on-property profit, and to indicate they had family interested in taking on the property. Newer owners were also more likely to operate smaller properties and to work longer hours off-property. A substantial proportion of newer owners were absentee owners (Table 2) .
Values, assessment of issues, and knowledge
Longer term owners were more likely to value their property for the economic and social outcomes linked to farming. On the other hand, newer landholders were more likely to value their properties for environmental reasons and for recreation.
There was a significant difference between the two groups on the statement measuring commitment to a stewardship ethic based on the concept that "reduced production in the shortterm is justified where there are long-term benefits to the environment" (Table 3 ).
Newer owners reported higher levels of concern about environmental issues and were more likely to agree with statements that proposed limits to landholder property rights, including those involving a duty of care for biodiversity (Table  3) . Newer and longer term owners self-reported significantly different levels of knowledge on a number of survey items, which suggested that newer owners were less knowledgeable about many topics related to sustainable agriculture but were more knowledgeable about topics related to biodiversity conservation (Table 4) .
Land use
While most survey respondents were involved in dryland farming, there were some significant differences in the land use of new and longer term owners (Table 5 ). As might be expected given the occupational differences outlined earlier, longer term owners were more likely to be involved in broadacre cropping, sheep farming, and dairy (in the Corangamite)-industries that are more intensive and require a substantial commitment of time, investment in equipment, and sophisticated management skills. On the other hand, newer landholders were more likely to have some part of their property placed under a conservation convent, were more likely to plan to place some part of their property under a http://www.ecologyandsociety.org/vol17/iss4/art5/ covenant, and were more likely to be engaged in viticulture (in the Corangamite) or alternative forms of livestock (Table  5) .
Information sources
There were significant differences between the two groups regarding their sources of NRM information. New owners were more likely to use the Internet, while longer term owners were more likely to use traditional sources of information, such as Landcare and commodity groups (Table 6) .
Land management
The survey included items that sought information about the implementation of practices currently recognized as bestpractice farming (currently recommended practices [CRPs]) or those practices expected to lead to improvements in the condition of soil, water, and native vegetation. Comparisons of CRP implementation by new and longer term owners were undertaken in a way to avoid bias that might develop given that longer term owners own much larger properties and that there were differences in the types of land use between the two groups. Only those respondents who undertook a specific land use (e.g., grazing stock) were included in comparisons on the uptake of related CRPs (e.g., fencing native bush/ grassland to manage stock access), and comparisons were made on the basis of whether CRPs were reported as being undertaken rather than on the extent of activity. All statements that sought information about the implementation of CRPs were time bound (e.g., past 12 months, last five years, period of management) to reduce the effect of time on implementation and to reduce bias towards longer periods of ownership.
In the Wimmera region, there was only one significant difference in the implementation of CRPs by new and longer term owners: longer term owners were more likely to be involved in sowing perennial pasture or lucerne (38% of longer term owners compared to 24% of new owners, p = 0.030). In the Corangamite region, there was also a difference between the two groups in the establishment of perennial pasture (63% of longer term owners compared to 33% of newer owners, p < 0.001). Contrary to expectations, newer owners in the Corangamite region were less likely to plant trees and shrubs (59% of new owners compared to 78% of longer term owners, p < 0.001). It appears that newer and longer term landholders were implementing most CRPs at similar levels.
Logistic regression was conducted to further identify the influence of length of property ownership on the implementation of CRPs where there was a significant difference between the two groups. CRPs were treated as dichotomous dependent variables (those who had adopted the practice and those who had not). This analysis failed to identify a significant positive relationship between length of ownership and those CRPs. At the same time, factors related to farming as an occupation, and indirectly to length of ownership (attitudes, values, involvement in local networks, longer hours worked on property, on-property profitability, and greater knowledge of NRM) were significantly related to CRP implementation (Mendham and Curtis 2010) .
District scale: land use and management change
Statistical analysis of survey data suggested that trends in property ownership were linked to changes in land use in the regions and, to a lesser extent, the implementation of CRPs. We acknowledge that there are other important drivers of land use and management change, including government policy, climate, environmental movements, global market conditions, and technology. Our focus was on the impact of property turnover. Analyses of survey data indicated that most new owners were non-farmers, and while logistic regression did not highlight length of ownership as a factor in the implementation of CRPs, there were significant relationships with others factors related to farming as an occupation. Analysis of the interview transcripts suggested that occupational identity was more important than the period of ownership as an influence on management practices. While at the regional scale there was a clear division between new and longer term owners in terms of occupation, each group was heterogeneous and included non-farmers, farmers, "adopters," and "non-adopters." The qualitative data presented here provides further insight into these trends.
There was a trend to new, non-farming landholders purchasing rural properties in the Corangamite case study district. In these situations, land often moved from productive to nonproductive uses, with properties managed for their conservation or recreation value. Some examples of the changes implemented by new owners included creating a wetland area or revegetating most of the property. For many non-farmers, an interest in wildlife was often an important motivation for purchasing the property and remained an important influence on land use and management: "When we first came here hardly a bird-no trees. Since we've been here koalas have moved back into the bush." Several interviewees expressed a strong stewardship ethic and identified it as a driver of the improvements they made to their properties. http://www.ecologyandsociety.org/vol17/iss4/art5/ In some cases, substantial changes to property management were implemented by non-farming landholders, particularly when taking over from an older, absentee farmer who had been disengaging from agriculture over a number of years. The changes included fence erecting, weed and pest animal control, erosion remediation, and tree planting. In these situations, the landholders were challenged by the poor state of the property at the time of purchase, which also acted as a driver for the improvements made.
However, as suggested by the survey data, newer owners were a heterogeneous group. Interviews highlighted the diverse nature of new, non-farming landholders, from those actively practicing stewardship to those inactive in management. In contrast to those practicing active stewardship, others had limited involvement in property management. One new owner said that most of the time they were on the property was spent on the house and garden. Another, who agisted land to a neighbor, was focused on their other investment properties. As much as it was clear that many new owners had a vision for their property, this interviewee spoke about the time it was taking him to decide what he would like to do with his property, to build up a vision, to amass sufficient experience to take action, and to tap into local networks.
Some longer term landholders referred to "blockies," or small, lifestyle-oriented landholders, and described areas where properties and livestock were being poorly managed, including instances where it appeared that the "block" had been purchased to run a pony or motorbike. At the same time, interviewees acknowledged that longer term, "traditional" farmers were a diverse group, some of whom were not undertaking "best practices," and that some new owners were highly motivated and had improved on the previous management.
Time constraints were mentioned by all non-farming landowners (this was compounded for absentee landholders), and all spoke of the length of time it took to learn about property management. All non-farmers mentioned "having a lot to learn" or "learning from our mistakes." Many (including both those actively and passively managing their properties) spoke of the need to actively seek information, "…the forthcoming information wasn't there. You had to do the investigation." In several cases, having a helpful neighbor to provide advice or equipment was highly valued. In another case, an interviewee was not "taken seriously" by longer term farming neighbors, despite making substantial on-property improvements. Lack of experience could be compounded by receiving bad advice http://www.ecologyandsociety.org/vol17/iss4/art5/ from contractors, as one interviewee highlighted, "We knew it was too green to bale-we knew but because we were not experienced enough and he did it without telling us, we felt powerless with the result."
There were also examples of non-farmers undertaking a range of agricultural enterprises on their properties, including sheep and beef grazing, but also innovative enterprises such as alpacas, organic lucerne, furniture timber, and organic garlic. These endeavors were framed as part of a lifestyle rather than motivated by production and profit. Some interviewees developed an agricultural venture by chance, while others purchased a property in order to pursue agriculture, sometimes as an interest during retirement. Owning a larger property (40-81 ha [100-200 acres]) seemed to be associated with "wanting to do something productive." Some interviewees expressed a desire to "make their farm pay" as something that might "pay the school fees" or perhaps provide a small profit to invest back in the property, "Bibs and bobs starting to pay for itself -we could buy the tractor. If you can do that, your income from the city is not too exhausted." Several of these interviewees described how they were able to approach things differently from farmers by planting trees or using organic fertilizer on their small properties, and subsidizing activities with off-property income.
NRM agency interviewees acknowledged the opportunity that property turnover represented because "…they've got other priorities, but if they want to do something, they've got the resources." The need to tailor engagement to new, nonfarming landholders was recognized: "They have only got the weekends. Got kids, sport, and all that sort of stuff…their property becomes their haven but not necessarily the most important thing they do."
In farming districts, new landholders were often farmers. While change in property ownership did not result in a change to non-farming use, property turnover often resulted in onproperty investment. The extent of investment required depended on the state of the property at the time of purchase, and included updating irrigation systems, improving pastures, and planting trees for windbreaks. Many felt turnover often resulted in poorer managers, or those who had "had enough" exiting the industry or turning to off-farm income sources, while others "treated it as a business" and faced the next set of challenges. Older farmers nearing retirement were expected to sell. Interviewees (both of the younger generation and those nearing the end of their careers) felt successors were usually better educated, were often more involved in innovative groups, were more highly trained, were more widely traveled and thus exposed to different ideas, and brought an interest and new set of skills related to cropping (driven by technological advances and climatic conditions suited to cropping, attractive market prices for grain, and lifestyle benefits, such as the ability to take holidays given freedom from managing stock). While many of the current generation of farmers were progressive, interviewees felt there was a consistent trend to the next generation of farmers having a more professional approach to farming, business, and finance.
One interviewee who had recently taken over management from his father stated, "I am also more focused on planning and budgeting," and "There was no real planning. These were kids who grew up during the wool boom-there was a heap of money when they were younger…never seemed to be a focus on planning…and now, there is a lot of focus on productivity. All of the courses you do." Having not lived through prosperous market conditions such as the minimum price for wool and the wool boom (excellent returns for wool driven by the Korean War and other factors), the new generation treated farming as a business rather than as a lifestyle: "It's been run as a business a lot more now…I think the younger ones that have been through the courses are the farmers of the future. They just have to be to survive." of farmer retirements in the period 2005-2015 based on his analysis of Australian census data. We extended our previous findings in the Corangamite NRM region by comparing them to the Wimmera region, which is more typical of landscapes focused on agricultural production, and the results suggest that substantial property turnover is occurring across a range of social landscapes. Our predictions of future turnover are also comparable with research findings in the USA and Britain that are associated with the retirement of the baby boomer cohort and amenity migration (Bohnet et al. 2003 , Gosnell and Travis 2005 , Gosnell et al. 2006 ).
DISCUSSION
Rural property turnover at the regional scale, particularly in the Corangamite region, but also in parts of the Wimmera, typically involved the replacement of farmers with a diverse group of non-farmers. Change in the occupational make-up of a region has been identified as a key element of property turnover in northern America (Gosnell and Travis 2005 , Gosnell et al. 2006 , Gosnell et al. 2007 ). In our study, new property owners were significantly different from longer term landholders in that they were more likely to value conservation over agricultural production, they self-reported lower levels of knowledge of land management, they were involved in different land uses, and they implemented different land management practices. These findings are consistent with international research which suggests that new owners are different from longer term owners in terms of their environmental attitudes, attitudes towards property rights and duty of care, values, and land management practices. The findings are also consistent with international research which highlights the conservation motivations of new owners and production-oriented goals of longer term owners (Bohnet et al. 2003 , Jones et al. 2003 , Jackson-Smith et al. 2005 , Kendra and Hull 2005 , Gosnell et al. 2007 , Loeffer and Ernst 2007 , Yung and Belsky 2007 . Interviews revealed varying levels of involvement in NRM among newer owners. Findings from this research are consistent with those of Gill et al. (2010) , who found a period of familiarization, shock at the magnitude of the task, focus on house and domestic space, testing and trying different approaches, and gradual machinery acquisition among newcomers. Additionally, a substantial proportion of newer owners in both regions are absentee owners. Rising levels of absenteeism in both regions represent an important change in social structure and will present challenges to NRM practitioner efforts to manage across property boundaries (e.g., Klepeis et al. 2009 ).
Of course, not all areas in our Australian research are experiencing in-migration of non-farmers. Our research indicates that property turnover can also be a catalyst for change in farming landscapes (Gow and Stayner 1992 , Potter and Lobley 1992 , Burton and Walford 2005 . Our research suggests that much of the turnover in these production landscapes is due to farmer retirement, and that many of the new owners are also farmers, including, in some cases, the offspring of the previous owners, which has important implications for production landscapes. For instance, Potter and Lobley (1996) noted the catalytic effect of ownership changes in farming landscapes, or the "new blood effect," where new owners at the start of their farming careers are very innovative.
CONCLUSIONS
This research has established that substantial property turnover is likely to occur across a range of social landscapes in rural Australia. We have established that new landholders are different from previous owners and that those differences influence the landholders' investments in infrastructure, land use, and management practices. New owners are generally less experienced land managers, have less knowledge of NRM issues, spend less time on their properties, and are less engaged in traditional extension processes and NRM programs (e.g., Landcare). They also access information in ways that are different from the typical media used by NRM staff. Additionally, an increasing proportion of new owners are absentee owners. These landholders are unlikely to be on their property during the week. A "business-as-usual" approach involving appeals to landholders based on enhancing agricultural production and profits is unlikely to motivate the Ecology and Society 17(4): 5 http://www.ecologyandsociety.org/vol17/iss4/art5/ increasingly important cohort of newer owners who are nonfarmers.
While some NRM agencies have been grappling with these issues for some time (e.g., Hollier and Reid 2007 , Curtis et al. 2008b , there is evidence that other NRM agencies have not engaged with non-farming landholders who make up the majority of landowners in many catchments, and in some, own the largest proportion of critical environmental assets, such as river frontages and riparian areas (Curtis and Race 2012) . These findings emphasize the need to evaluate the impact of NRM programs that are attempting to engage non-farming landholders. Similarly, Gosnell and Abrams (2009) have called for additional research into the ways demographic change will influence social-ecological systems and shape NRM governance.
New landholders' interest in the biodiversity value of their properties, combined with access to off-farm income, means they may represent a "lower cost" cohort for agencies with a conservation focus to engage, in that they have strong conservation values and are less concerned about property rights, and are seeking knowledge rather than access to money and/or resources. Given these potential cost savings, NRM agencies should consider the merits of returning to a one-onone extension model for these landholders. Non-farming landholders may not be on their property during the day or on weekends, which presents an additional challenge for extension staff, and agencies may need to rethink their approach. Linking newer owners with a small number of neighbors appeals as an effective approach, as many interviewees spoke of the value of such relationships. Strong neighboring relationships are also critical to landscape scale conservation efforts.
NRM agency staff should be proactive in identifying newer owners, making personal contact with them to identify their needs, values, and goals, and providing them with ways to engage with local networks and wider information sources, including through a high-quality website. Our advice is that NRM staff should meet with landholders soon after they purchase their property and attempt to work with them as they develop a vision and plan for their property. Many new owners are highly motivated and have a budget to implement onproperty improvements, but they will be seeking advice, and in some cases, access to equipment to conduct on-property work. There is the potential to identify new owners through regular reviews of local government ratepayer databases that are updated after property transfers and to arrange an interview soon after.
Responses to this article can be read online at: http://www.ecologyandsociety.org/issues/responses. php/5071
